Neonatal nutritional deprivation or enhancement: the cardiac-sympathetic axis and its role in cardiac growth and stress responses.
To determine the mechanisms by which neuronal input influences cardiac growth during altered neonatal nutritional status, rats were reared in small, standard, or large litter sizes and the adrenergically mediated stimulation of cardiac ornithine decarboxylase was determined; ornithine decarboxylase provides a mechanistic link connecting adrenergic input to cardiac growth. Nutritionally deprived pups showed impaired development of sympathetic reflex stimulation as shown by the attenuation of the cardiac ornithine decarboxylase response to hydralazine-induced hypotension throughout the preweanling period. The subnormal reactivity to hydralazine reflected a defect in neurotransmission, as a full response was obtained with direct beta-receptor stimulation (isoproterenol). Nevertheless, cardiac hypertrophy in response to repeated isoproterenol administration was markedly suppressed in nutritionally deprived animals, suggesting that the beta-receptor/ornithine decarboxylase pathway had become uncoupled from growth. Because maturation of neural connections to peripheral tissues causes a loss of hypoxia tolerance, nutritional status also influenced the ability of neonatal rats to survive hypoxia. These data indicate that cardiac growth suppression or enhancement caused by nutritional manipulations may be mediated, in part, through alterations in the development of neuronal input to the tissue, and that similar factors influence survival during hypoxic stress.